The instruction given to the agricultural students at the Faculty of Agriculture and Forestry, University ofHelsinki, includes, among other things, a course in Farm Machinery with machine demonstrations in which the construction, use, adjustment, and maintenance of a machine are briefly reviewed in the classroom or in the machine hall. For this purpose tractor-powered implements were attached to a tractor, which, however, caused noise and exhaust smoke and dust that disturbed the instruction. To avoid these, a movable test and demonstration carriage was constructed mainly from components purchased from a car wrecker or received as donations ( Figure 1) .
. This transmits the power to the secondary gear box (3) by V-belts (shield removed) which also act as a safety clutch. The secondary gear box is taken from a car, where the rear axle with the differentials has been behind the gear box. The rear axle halves were cut shorter during the construction. The forward pointing half of the axle can be locked to a stand-still with a hand brake (4), after which the PTO (5; covered partly with a shield) welded to the half pointing backwards will rotate at speeds presented in Table 1 . The hydraulic lift (6) was donated by the VALMET tractor factory. The pump (7) of the lift is powered by a V-belt from the shaft between the electric motor and the primary gear box. All components are fitted on a wheel chassis (8) which is moved by pulling the drawbar (9) attached to the axle of the front wheel. The rear wheels are at the end of a telescopic tubular chassis and may be pulled further out if needed. A potato spinner is attached to the carriage in the picture. The implement stays in a raised position by telescopic supports (10) attached on the chassis. The chassis and power transimission parts are painted grey except for the gear shift levers and the brake lever which are yellow. The complete hydraulic lift is red in colour.
The speeds of40 RPM counterclockwise and 315 RPM clockwise fall on two gear combinations. The number of low speed combinations is sufficient, but the gear boxes used allow only one speed between 200-500 RPM. So far this has not caused any trouble, because mainly slow motions are used during demonstrations. Lower speed than the smallest fixed one (30 RPM) for the PTO is obtained by letting the brake slip which keeps the other half axle in a stand-still. The device has functioned well. The PTO has been able to power at full speed all unloaded PTO-driven tractor implements and machines attached to it. No performance measurements have been made so far, but since the power source selected is a 3.0 kW or (3 X 1.36 =) 4.08 HP (horse power) electric motor, and, moreover, the electric motors are known for their overloading characteristics for shorter periods, there should be ample power even for large machines. For instance, a pull-type combine harvester with a 5 feet cut requires unloaded, according to measurements done by Pedersen (1963, p. 13) , 5. 3 ■6. 8 HP. This, however, would be too much for the device presented, but the use of PTO speeds lower than 550 RPM would make it possible to run the combine, as its power requirement decreases with a diminishing RPM.
The lack of a clutch between the electric motor and the primary gear box may be regarded as a disadvantage as the electric motor has to be stopped when changing to another gear combination. The fitting of a clutch would, however, have been technically difficult and would have raised the costs.
When tractor-powered implements for 1 000 RPM become more common, a PTO for this speed may be added to the device, or the present speed may be altered by changing the V-belt pulleys. At the same time, to eliminate the belt slip, the belt power transmission between the gear boxes may be replaced by chains. In this case the PTO driven shaft or one of the chain sprockets must be equipped with an overload clutch.
The use of the carriage constructed will not be limited to machine demonstrations only and it will later be used for test and research purposes.
Summary
A movable test and demonstration carriage for tractor-powered implements (Figure 1 ) was constructed mainly for machine demonstrations to the agricultural students at the University of Helsinki. The carriage is provided with a PTO-shaft run by a 3 kW electric motor trough two car gear boxes. The PTO-speeds on different gear combinations are 30-550 RPM (Table 1) . For attachment of the implements, the carriage is also provided with a 3-point hydraulic lift, run by the electric motor.
